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This discussion is deliberated regarding the presentations of the session on "managing uncertainty in power systems" in 9 th IREP Symposium 2013.
The power grids are continuously exposed to numerous sources of uncertainties which threaten the reliable and secure supply of electricity. These uncertainties are mainly due to the occurrence of contingencies and more recently the high penetration of intermittent renewables. Managing uncertainties in power systems regarding the system security has received many attentions from power engineering communities using deterministic (e.g. N-1 criteria) and probabilistic (e.g. stochastic and robust) optimization approaches. These optimization methods aim to obtain a balance between the economy and security. In this respect, the value of security can be assessed in terms of risk. The risk is defined as the sum of the product of the consequence and probability of a given set of events.
The evaluation of risk should be performed carefully in order to consider the high-probability/low-impact scenarios as well as the low-probability/high-impact ones. It is worth noting that the evaluation of the risk of low probable scenarios, with a certain accuracy level, is computationally much more difficult and time consuming.
In order to elucidate the issue of risk evaluation more in depth, we would like to refer to the definitions of robustness and resilience in power systems [1] . The robustness is defined as the ability of a system to maintain its function when it is subjected to a given class of perturbations, whereas the resilience is defined as the ability of a system to gracefully degrade its function in an agile way when it is subjected to a class of unexpected extreme perturbations. Therefore, the solution of an optimization problem should provide a tradeoff between the robustness and resilience.
So far in the planning and operation optimizations, the resilience related events are not considered since the obtained solution becomes more expensive from the economical point of view and also its computational complexity increases. But it should be noted that when a power system is designed to be robust to a specific class of perturbations, it becomes more vulnerable to another class of failures. Similarly, a power system that is resilient to a certain type of failure may be fragile to another one [1] .
Furthermore, the analysis of the times series of blackouts size measures worldwide has shown a power law region in distributions of different quantities. It implies that the blackouts of different scales may take place and the extreme events cannot be overlooked. The system may experience large blackouts with certain probabilities and the occurrences of small/large blackouts are not independent but correlated each other [2] .
In the proposed optimizations of the literatures for the management of uncertainties in power systems, the effectiveness of the obtained solutions is usually evaluated using Monte Carlo Simulation for which the dependent and cascading outages are disregarded. Since the cascading events which can result into large blackouts are neglected, the risk of the rare but large blackouts is not evaluated properly. Thus, these significant perturbations are not taken into consideration in the optimizations neither their effects are evaluated appropriately. As a result, the value of risk is not assessed effectively in the proposed optimizations for the management of uncertainties.
